Linking cell polarity, aging and rejuvenation.
Cell polarity is a universal biological phenomenon. While much is known about the establishment and maintenance of cell polarity, its role in aging and age-related diseases remains to be fully addressed. Nonetheless, the exciting findings in the budding yeast indicate that the polar processes are intimately linked to both aging of the mother cell and rejuvenation of the daughter cell. This includes polar segregation of damaged proteins and ERCs due to the septin-based diffusion barrier, asymmetric inheritance of MDR proteins and retrograde protein transport. The principal, still unexplored question is whether the same polar mechanisms work during the asymmetric division of germ and stem cells, allowing their rejuvenation across generations. Further strengthening the links between cell polarity and aging is a large number of common genes associated with both polarity and longevity. Given a strong similarity between mechanisms of cell polarity in yeast and higher eukaryotes, the budding yeast Saccharomyces cerevisiae could serve as a convenient model system for studying the links between the cell polarity, aging and rejuvenation. Consequently, exploring the potential mammalian equivalents of yeast-established polarity mechanisms could be the focus for future biogerontological investigations.